
s .  

t h e  n e x t  two  or three weeks. 



The ob$ectfves of thls msearch are t o  masure coollng rates of 

selectad a1pltn on the moan and t o  nonltor tot81 radfat ion thmuqh the 

8-14u wlnd6w from M m ,  Yenus, and posslbly Yercury. 

A t  the date of our last remrt (September 1965) the photometer 

was f n  the fln81 stoqes o f  construction. A descrlPtfon o f  the gross 

features of the photometer was included I n  the report. 

of that report, we have been rcflnlng, adjusting, and tes t ing  the 

photomter rpprf'rtur . 

Since the date 

Photometer Detail t 

The detector i s  mounted in an aluminum dewar, and cooled by a 

Cryottp open cycle rc f r lgera tor .  This arrangcmcnt app@rrs t o  k q u l k  

successful. Ye have given SOIDC thought t o  attachlng p m p ~  and surge 

tanks t o  allow closed-cycle operation, and are  awatting the advlca of 

€he mnufacturer. The mst troublesanre feature of the system now I n  use 

i s  t*k necessity o f  evacuating the Gzria-i before  "re. 

i n s t a l l  a small appendage-type lor: pump with t l tunlun booster. 

UI fnterd tz 

A tracking devlce has been added. This consfsts a s s m t f a l l y  o f  a 

coated g e ~ 1 m  dlsc set  I n  front o f  the detector a t  such an angle that 

it transfers the Inage plane ta the focal plane of a b i f i l a r  micrcnrrter 

eyeplw. During a lunar scan, the telescope 1s held f i x e d  n l r t i v t  to  

the earth. The cross halrs are adjusted so that  paints on the lunar image 



.. 1 
- r ‘  - 

I - 2 -  

are oara l l e l  t o  tbc cms-h?+-s  o f  the eyepiece. For each scan o f  a 

qtven series, the mvahle cross ha i r  i s  h e l d  on a reference po in t  o f  

known selenocentric coordinates. The flxed cros t -ha i r  cofncfdes Fi t h  “ce 

path be in3  c tannc? .  Tt- st1ewcen:ric coordlnatcs o f  points alonq the 

p ~ t h  scanned m e  cmptrted fron knowledge O F  the distance 5etwem the 

cross-hairs, the t ; - ~  b t  f r o m  f n i t i a ?  (o r  f I na1 ,  

o f  scan! contact o f  the detector w i t h  t 3 e  n ~ c t n ’ f  inacre, ?+e q e x e n t r i c  

latitude 2nd lonqi  t , J d c  o f  the ttlec;copr?, i%-rf ggho?.zt*i s and rcfrt:ction 

data. 

denwdinq on the dir~ctloq 

The recardinci syster? consists o f  a l od-nc f sn  pre-amnl i f ier ,  and 

i n t e m d i a t e  tuned u n n l i f i e r  w i t h  a ha16 mer hanC4dth o f  20 CPS, a 

phase-sencitive ( lock- in )  a c p l i f i e r ,  and a r e m r d e r .  The eg t f re  system 

i s  tuned to the chopper frequency o f  934 cycles wr second. The inter- 

mediate ampl i f ier  was constructed when it was discovered tha t  e l e c t r i c a l  

noise pulses (frm snitches, motors, etc.) caused the lock-in ampl i f ier  

t o  switch phases, resu l t i ng  i n  reversal o f  the p o l a r i t y  of the output 

s lqnal .  

As the p f i o t m t e r  now stands, both the reference beam and the beam 

A hlaek diaqram o f  the apparatus i s  shown i n  flqure 1. 

from the object  under survei l lance undergo three ref lect ions and pass 

througtr u coated Ge window and an 8.5 - 14.0 micron f i l t e r .  The estimated 

transmission loss of the en t i re  system, inciuainq tPiescope, i 5  5;: per 

cent. The f i e l d  stop i n  f ront  o f  the detec tor  has a diameter o f  0.35 mm. 

Thls i s  sornewhat smaller tha t  optlmum since the d i a e t e r  o f  the f i r s t  dark 

r i ng  of the telescope d i f f r a c t i o n  pat tern i s  0.48 m. 

Performance 

In f lgure 2, we have p lo t ted  the 8.5 - 14. mfcron f l u x  thrauqh the 

.3S m. aperture f o r  extended objects a t  temperatures from 1OO.K t o  4C1Cl0Y, 
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, arsurrfng no tranmisston losses. Firjure 3 13 the mcord of u trial scan 

&cross ?:*e m n ,  made w i t h  a? intearation time o f  one second. The oeak-to- 

peak m i c e  4s a b u t  one third cf the smallest chart d i v i s i o n ,  and t h e  maxfnum 

deflection, mrreso.mdfng to Q tcmerature o f  3W.K i s  15 dtvisions. 

catwlatnd f lux  throuqh our s y s t w  for a body a t  thfs t-rature, neolectjna 

trans~issfon losses f s  3 x lo-' w a t t .  Thls the mise-wuivalent  o w r  o f  the 

e n t i r e  system i s  6 x 10 watt .  This i 5  equlvalent t o  3 peak-to-nehk 

temperature variation o f  2" a t  400"K, 4' a t  300°K. ;rnd l q o  a t  2f??"v. 

The 

-1n 

I t  

i s  equivalent to the total siynal a t  la5'K when used with our Dresent ont i is .  

Th is  rwrescnts  a signal-to noise r a t l o  sufficient f o r  measuring the 

illuminated parts of the moon, but i t  I s  not  adequate for measurements 

beyond the teninator without s a c r f f i c e  of resolution. 

The signal-to noise ratio could De imnmved by increrslng the dfamter 

Thus, o f  the detector aperture o r  re4ucing the size of the image, o r  59th. 

a l t h o W  the instrument as i t  starlds i s  not suitable f a r  D l a n e t a r y  scanninq. 

i t  i s  w i t e  adcquate for measurement of total r a d i a t i o n  from M~rcvry, V ~ R U S ,  

and Pars, SrcaQse, for th is  pumose, the effect ive aperture o f  Vie detector 

needs t o  he abogt nlne tfms i t s  present value I n  order t o  a c c m d a t c  the 

ent i re  dtrc of Yenus and Juplter. 

continue to work toward inproved detector r c n s l t f v i t y .  but will proceed 

In the camlng months of thts year, we w i l l  

with  the relatlvely s i p l t  task of revislng the aptlcs to  4nercac;r the 

detecter a w r t u n .  
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Studies involving centrifugation of enzymatic syrtcmr hrve been 

continued. Data obtained durlnz  the pest six months indicate that earlier 

conclusions were inrorrect. The effects noted earlier were thought to 

be due to soow factnr other char: a rlse  in the tscperature of the 

centrifuge rotor. This conclusion was based on a knowledge of initial 

and final temperatures of the rotor end the temperature dependance of 

the enzvrre employed. 

a centrifuge with which it is possible to nnlntain better control of  

the rotor temperature. It has been foucd that if the rotor temperature 

i q  kept  constant the previously observed effect disappears. 

b c h  of tbe earlier wnrk has been repaatad using 

A study has been made to determine how easily a soluble subrtrate 

can enter the mitochondrial pellet vhich forn18 durf~g centrifugation. 

It has been found that when the pellet Is formed at 3000 IC 8 the 

rubetrate can still enter the pellet rather easily. This is not true, 

however, h e n  the pellet 1s formed at 100,000 x 8 .  

A study has been made to determlne whether the increased hydrostatic 

pressure vhich accompanier centrifugation will affect mitochondrial 

activity. 

a hundred atmospheres. 

No such effects were observed even up to pressures close to 
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Analytic Studies  in the Learning and Memory 
of Skilled Performance 

Separtaent of Psychology 

3AsA Grant 1USG 5 8 2  

~uring the s i x  month period ending February 2 8 ,  1966, one 

additiunal experiment w a s  completed, Resalts cf earlier research 

done under +his g x m t  GTS v i sua l  a c u i t y  in t h e  peripheral r e t i n a  

sugqested t h a t  a w i r l e r  rmge of xnterstinulus in terva l s  than has 

prrtvrotisfy been investigated w s s  needed. Consequent ly ,  20 i n t e r -  

stimulus in terva l s  frm 0 to 7 Q Q  ailliseconCs, xere ernpioyed i n  

an investigation of t h e  relationship between interst imulus  r n t e r -  

val and the  a b i l i t y  to perceive the coincidence o r  non-coincidence 

between l i n e s  presented to the peripheral r e t i n a  f 4 . 7 5 ’  n a s a l )  of 

t h e  right eye. Trained subjec ts  reported which of t w o  v e r t i c a l  

lines w a s  nearer, us i i~c j  t h e  nethod of c o n s t a n t  s t i m u l i .  T h s  data 

~f t h i s  experiment are ROW being analyzes, 

The next  experinent, wf;ich 1s  EO% ililderway, w i l l  i n v e s t i g a t e  

t5e ztffects OR vernier a c u i t y  af t w o  visual forms, closed and 

open t r i a n g l e s  f i - e . ,  triangles and V’s). - goark con6ucted l a s t  

year indicated there was greater v e r n i e r  a c u i t y  w i t h  the c l o s e d  

t r iangle ,  and we now are fo l lowing  up this l e a d ,  which has  inte- 

r e s t i n g  theoretical as well as prac t ica l  implications. 



Manhattan, Konrmr 66504 

- . : Pe:ea.rcki CoordinatinE Council 
Kansas S t a t e  Universi ty  

Suet: Cemi-Armual ProKress Ucport - CASA Grant No. NSG-692 

?rincirJoA I t ivcst igator :  D r .  C. F. Schrader 

The work accoqTlishe0 and procress made on t h i s  p r o j e c t  during t:ie per iod 9-1-65 
t o  2-26-tL i c  s m a r i z e d  as fo',lows: 

Consis tcnt  w i t h  the rrevious work done under t h i s  g r a n t  i n  t n e  eevelopnent 

mqt.asis during t h e  Fast s i x  months on this pro3ect has been placed on 
t h e  C e v e l o p e n t  o r  modif icat ion of c o s t / e f f e c t i v e n e s s  models app l i cab le  
t o  space programs. 

I ar,i a p p l i c a t i o n  of octiTization methods t o  aerospace systems design, 

Ir .  c c c s l d e r a t i o n  of the high development and opera t ion  c o s t s  inciCent t o  
t:ic t i i l f i l l n e n t  of s p i c e  program obJec t ives ,  eva lua t ions  of proposed s y s t e m  
. UP w,r?ertaken before  a decis ion can be made t o  produce a eiver, system. 
CozxirFsons nust be v i d e  of a l t e r m t i v e  systems i n  terns of r u i d e l i n e s  and 
ob,'ectives of t h e  overall space program and ; ) a r t i cu la r  missioc requirements. 
In crder tfiat v a l i d  comrarisons might be made, an analyticR1 approach must 
L e  developed vhicn involves  perfornance measures c m o n  to t h e  system under 
stuciy end c o n s t r a i n t s  p a r t i c u l a r  t o  a qiven proqram. It i s  a l s o  d e s i r a b l e  t o  
cave wittic t h e  netko201cxkv a procedure t o  f i n d  t h e  nos t  e f f e c t i v e  prograa 
o r  programs which, when u s 4  i n  Froper sequence vi11 result i n  an optimal 
d l o c s t i o n  of funds. 

.-.,,. 

P a r t  of t h e  activit:i on t h i s  project. to 13at.e hsr: i n v d v e d  pn evduaticr. sf 
cxlmting c o s t / e f f e c t i v e n e s s  models and procedures t o  determine t h e i r  appl ica-  
b i l i t y  and n a n i p u l a t a b i l i t y  i n  so f a r  as optimizat ion ~ 1 e t h o d 8  a r e  concerned. 
For example, t h e  A i r  Force Systems Coonnand has a method, developed by WSEIAC 
(Xeapons System Ef fec t iveness  Industry Advisory Committee), which is used t o  
e v a l u a t e  t h e  cost and t h e  e f f e c t i v e n e s s  of  a proposed system. 
j ec t ive  of t h i s  method I s  t o  obtain a8 e f f i c i e n t  a defense posture as is p o s s i b l e  
v i t h i n  the c o n s t r a i n t s  of c o s t  and e f fec t iveness .  

The main ob- 

NASA has developed e program 



possessing nope similarity to the WSEIhC system, but vith differences in so 
far as measures of performance are concermd. 
is to develop a more effective basis for cost/effectivcncss oFtiaization in 
t e r m  of the performance characteristics required in a non-defense oriented 
space program such 8s NASA. 

The objective of this study 

Work on this project hss reached ti stage of development wherein cost and 
effectiveness functions, and equations representing RASA p r o g r w  are being 
formulated in such a v4v as to pernit the application of cost-effectiveness 
approaches in the analysis of an integrated space program. These relation- 
ships are  being formulated in such 8 way as to permit the rpplicrtion of the 
discrete naximrrm principle approach to optimization. 

Concurrent with the above study, certain specific problems presented in the 
LSEIAC aystem ere  beinc reformulated fo r  purposes of optimizatioc through 
the use of the discrete ~ . a x i m U m  principle. 
irelcnt allocation bttveen guidance, varhead and penetration a i d  ccmpnents so 
as to maximize effectiveness of tne final missile stage. 

One problen in particular involves 

During this pariod, vork vae completed on a phase of activity concerning the 
a~plicrtion or Pontrya.gin's maximu3 principle to the optimization of simple 
discrete multlstqe stochastic Processes. 
summarized in a K a n s a s  Zngineeriw Fkpcrlment Station Special R e p o r t  No. 64 
entitled "The Stochastic Discrete Naxinum Principle for Simple Processes.'' 
hrrther work is anticipated on this to expand the concepts to pore complex 
8ystan8 involving probabalistic elements. An attempt will then be made to 
adapt this approach to the optimization of systems cost-effectiveness models. 

The results of this vork have been 
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2. %no-lek aftstant speed motor r y r t a ,  vrrlable In r o t a t l m  

3. Introductlm of ultrwlolrt tmsltlve phokrarr l t lpl lcr  t u b s  

4. Emltter-Fol1ower clrcults for lnpadantx matching purposes 

In  tmatlng pulses  fran photomul t lp l la r  tuber. 

A t  p resent  on order i s  an addi t ional  constant  speed motor and a s p e c l a l l y  

constructed photo-detector whlch esponds only t o  the u l t r a v i o l e t .  

The above cited cqulpncnt I s  being u t l l l z c d  In  a study of u l t r a v i o l e t  

and v l s l b l e  l l g h t  generated by the r o l a t l v e  motion of contiguous surfaces .  

o f  mercury and glass .  

He 1s spun by the cons tan t  speed motor; the l l g h t  o u t p u t  I s  measured by 

the photolnultlpller tubes. The pulses of l l g h t  ernlsslon a r e  observed 

upon an orclllorcope, and a t  about 480 rpm, am found to  decrease 

abrupt ly  I n  helght. 

m 9 y  be I n  s a w  manner r e l a t ed  to  t h e  t r a n s i t  time of electrons f r o m  Hg 

A b a l l  of  cornlng 9741 g las s ,  containing Hq and 

Thus decrease I n  pulse helght and l l g h t  emlsrlon 

t o  glass. 

time, the l l g h t  ernlsslon decreases. 

As t h e  tlmt o f  ro ta t ion  of the b a l l  approaches the t r a n s i t  
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NA8A Orant NsQ-692 Progrcas Report 15 March 1966 

Width of the  track8 of heavy Ions In emlulons  and other 
rnedla, Robert Katz, Principal Investlgstor 

Emulsion stacks exposed la s t  surmer have been scanned 
and are now belng measured. A new ~easurlng technique is 
being employed. In previous work images of the tracks were 
projected onto a screen and were traced manually to obtain 
the track area. A t  present, photographs of the track are 
being made o n t o  70 m film, and these  are being enlarged onto 
paper rolls. The enlargements are then traced manually by 
beveral observers. Their determinations will be compared. 

at t h e  Berkeley HILAC t o  a beam of known heavy Ions, and t o  
the cosmic rays In a balloon, through courteey of Prof. Peter 
Meytr, University of Chicago. 

h d o m n e s s ,  Robert Katz, Bull. Am. Phys. Soc. &113(1966). 
SUaulated Radioactivity, Robert Katz, Am. A88n. Phys. Teachem, 

Arrangements are being made to expose additional emulsion 

The following papers have been presented: 

Ran York Meeting, January 1966. 

A paper entitled Transverse Distribution of Ionization 
Encr$y , R .  Katz and J . J .  Butts, uas submitted to the Physical 
Rerlw. 

A paper entitled Theory of RBE for Heavy Ion Bombardncent 
of Dry Enzymes and Bacteriophage, Robert Kat2 and J.J. Buttr, 
ha8 been submitted to the 111 International Congreta For 
ReMation iieueurch, Zortina D:Ampezzo, I t a l y ,  for presentation 
26 *e- 2 July 1966. 

COpie8 O f  the ab6tr8ata Ukd the paper &PC 8ttWhOQ. 

. - 0  



Simulated Radioactivity *. Robert K a t z ,  Kansrs State University. 

An **experiment" to simulate radioactive decay is easily performed 

with a table of random numbers o r  a random number generator. 

simulation a set of "nuclei" are imagined t o  be indexed consecutively. 

Ilanrlnm n u ~ ~ b e r s  are drawn sequent ially. 

nurnnher o f  particular nucleus is interpreted as ;I signal t h a t  i t  has 

disinteyrated. A p l o t  of the number of residual nuclei versus the 

numbc*r of draws yields the radiodctive decay curve, with f luctuat ions. 

The procedure is a precise re;llixat ion of the conventional probabilistic 

derivation of I he radioact ive decay Iaw* if indeed the random nuvber 

generator is truly unbiased. 

In this 

The Appearance of the index 

* Supported by VdSA and NSF grants. 

For t h e  Ucw York Meeting, AAPT, January 196h 
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?he response of dry enzyme6 and bacteriophage to h o a v  
i o n  bombardment may be predicted from t h e i r  response to 
p r a y  i r r a d i a t i o n ,  without  any assumption of molecular  
s i z e  o r  atructureo The computed Inactivation cros6- 
sections a r e  in good agreement with measured values for  
t h e  e n z p e s  P-Galactosidase and T r y p e l n ,  and for T- I  and 
PK-174 phage, aa reported in the literature, in bombard- 
nanta with ions for which 2 rangeu from I t o  18, a t  8 
from 0.065 to 0.l45. For these substescee the value of  
0-37 for y-rays ranges over two orders of Icagnitude, In 
t h e m  bozbardnenta the Inactivation cross-section ransee 
over f i v e  orders, and the LET over t w o  orders of magni- 
tude, 
is lees than f i f t e e n  gercent. S i n c e , Z  and p art? suffi- 
cient to determine t h e  IZ':, and with 0-37 are here shown 
to determine t h e  i n a c t i v a t i o n  cro8s eaction, tho present. 
work y i e l d s  o. theory  of RZE, 
and l a rge  D-37 we f i n d  t h a t  t h e  RBI3 ap?roriches oneo 
the computation the reflponac of these eiibstances to both  
p r a y s  ana k o ~ v g  :one is toKen to be t h r o u g h  secondary 
e:ectr,ns. Tho ionization dosage delivered by a passing 
i on  I s  cylindrically ~ y m m ' c r i c a l ,  and is stzozgljr depond- 
ent on t h e  rad ia l  distance fron the Ion's pathe ?le com- 
a u t e  themdosaga func t ion  a'; speed Fc (and effective 
c n a r ~ ; o  Z ) of the paeeing i o n  f::orn a) t h e  d e l t a  ray 
c i s t r i b u t i o n  formula, 5) en extrapolated ranse-cne 
s e l a t i o n o h i p  of the form x - kw ( w i t h  k - ?Opm/cm IreV), 
and c) an a e s u g t i o n  of nornctl e J e c t i o n ,  Sc~Ztering is 
assmod to be aczomodoted by t he  racg;s-encr,q r e l a t i o n o  
'Xater i a  t A i r e n  to be a good approximation t o  b i o l o g i c a l  
n a t t e r ,  Applying the one-hit y-ray. inactivation formula  
- io the conputed dosage discribution we find the probabil- 
i ty  ror inactivation a6 a f u n c t i o n  of ro lhtegratioc af 
the p r o b a b i l i t y  over a l l  r y i e l d s  the cross-sect ion.  In  
this calculation a l l  k n O W h d g 0  of the size and structure 
or the molecule ie thought to r e a i b  in the pray 0-33 
doee. 

The average deviation of theory from experinent 

In the l i m i t  o f  large a 
In 

5m 

Work eupporteh by the Hational Science Foundation and the 
X a t i o n a l  Aaronoutiao and 8 p m 6  Mminiretrat ion.  

-_ 
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The i d e a t i o n  cn8rgy per u n l t  volume delFllucud t o  

thia shall ai radius rj the dose D(x,fl ,P), .  is t h m  obtairul 
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deaaitj of water wee ueed 88 an appraxiaatfon t o  tho 8 l . O t r a  

density of t b s  biological material, 

mtlation 

o l m ~ t m n e  in t * l . ~ ~ p ~ i z l u m  w 0 0  applied. to water. Tbin i t ia l  

A rango-energjr 
exL-agolatetd fron data on the penetration of 



The bmia proaodures used here are the 8- a8 tho80 wod 

in the t 3 O m p u t 8 t i O n  of the width of traake in emulsiaa, 

sod 60rvea t o  orroborate than. We antlolpate that 

Bq0(3), nhlah glme th8 range of sleotroaa of tsq low 







A I JSEAP OPERATOR ANALYSIS OF A SING1,E 
SII3EF:HAND MODULATION SYSTEM 

I + 
* r / ( l+ . )  --.+ 

This  invest iyation u t i l i ze s  two l i n e a r  (as  d i s t i n g u i s h e d  f r o m  

s c  

t *  1 %  ggC.11c.iai Liiirl tarr  nlul t lpl icat ion o p e r a t i o n s  as  bas ic  too l s .  If f ( t j  

is A g i v e n  !unc:ion of tsxponential o r d e r .  t hen  the  r e q u i r e d  l i n e a r  

o p e r a t o r s  are: 

- 
H e r e ,  f(s)  is the 1,aplace t r a n s f o r m  of f(t) .  T h e s e  C and  S t r a n s f o r m s  

a d e q u a t e l y  de  s c  r ibe double  - s ide  band - s u p p r e s s e d  - c a r r i e r  modulo t  ion a n d  

n a t u r a l l y  l ead  to  a d e s c r i p t i o n  of s i n g l e - s i d e b a n d  (SSB) modula t ion .  

An e x i s t e n c e  t h e o r e m  f o r  a n  idea l  SSB m o d e m  ( s h o r t  for modu- 

l a t o r - d e m o d u l a t o r )  h a s  been  d i s c o v e r e d .  

THEOREM: If t he  input  e igna i  is i i i ) ;coo  m t 2nd F-'\ \s "/ is a t r a n s f e r  

o p e r a t o r  matrix, t h e n  the following b lock  diagram 

;] -s c s  c 
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&a an output identic81 to the special input rignalT=m!(s 2 2  +m 1 and 

both channel signals are pure upper sideband signala. Moreover, if 

m in f i x e d  in the diagram but f f?)=cos n t and n 5 8  different i r o m  m, 

then each channel s ignal  is contaminated with 8 lower sideband signal. 

Lengthy algebraic calculationa havP yielded an unexpected re - 

oult; namely, there exist  c m o n  factora in the Bmpiitudes of the 

upper sideband signal and contaminating lcwer sideband s ignal  S O  :hat 

a simplified amplitude ratio is possible. Studies are continuing for 

determining normalizations for best description of this amplitude ratio. 

A literature survey has been initiated and there reeulte seem t o  

be novel and fundamental. 



Umtrrct of these r e s u l f a  will be oubarittad to the papera c c d t t e e  of the XVXIth 

Intemrtiop.1 Aatronautfcal Conyerr for prtacatatiou i n  October, 1966. 

Mcrrcrre tho rerearch aetlvittcl,  of th fr  priaclp.1 lnttaetigator are clorely 

rrr9porud by the a . D .  cutdi&ter under h i e  d i r e c t i o n  st a p r t f c u l u  t i r ,  8 

rereucb effort Xr.  Bong L. Koh e n t i t l e d ,  "Supersonic Base Drag F a  the Preoence 

tb0.i. i o  of cooribr8bIe current Lntcrert i n  aerorprce operatiow. 

tho818 i r  8u extauion of tho P)I.D. the810 of L. E. mi8 entit1.6, '%e Effect of 

klr. Koh'r 

the dirtctlon of Dr. E. Ibrst. A related rtudy -88 ooqleted by tho p r i a c i p . 1  

inmrtfgemr of thir project; t h i 8  fact atplairu current actfvitier in tbir area. 

rill bo def.ad.d durlns thir optins r-rtrr .ad rirl be robItt8d u 8 report 

8-e of tb. pr&mUy 8object of thf8 termrch g&t, 

for t i e  rady of tbo dyn&.lc p b l r r  iuvolvod L. the optliutloa of the nozrlo 

Mr. -Le f8  -11 prepared 
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csatour io tbo c u e  of 8 chaically rue- gam flaw through the moxxle. 

is mtfcipated tbnt the principal i m n o t i g a t o t  and Ihr. -&e w t l l  restr. 

research of the "Deterrrinatim of opt- *xx le  ~orrtocrrr for tho ibcpazuioa of 

Dirsociatrd OU Mothode of tho V8tiatioa.l Calculus" imediately and that this 

It 


